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Method Description
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AL the Beginming ofithe heur, a small Garbon 14 element emits beta -
[ays tireughra clean spet eiFilier tape to determing a zZero reading.

o The BAM advances this exact: Spot tosthe sample nozzle where air
containing particulatenis sampled ontoe the*ﬁlter tape.

* At the end ofi the hour, the dirty. spot 5 placed” Pack at the source
WIEre IS It re-measureaiwith laeta rays.

* The dusty spot attenuates the betafays—more than the clean spot did.
The difference between the two measurements is related to the mass
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of the particulate by a variation;eirBeer’s Law. o



Method Description

o The BAMEL020 always makes a separate concentration
meastrement e atiieshspot ol tapeeach nour:

s An automaticshourly: membrane f0|l measurement verlfles
the span stability, ofithe unit:  ~inied

* [hebeta attentiation mMetnedis V|rtually unaffected Py the
chemical or elemental composmon ofithe’ sampled
particulate, :

e A Smart Inlet Heater actively: eentrols the RH of the
sampled air.



Typical FEM Configurations

s e BAIVI=102071S nowW designated as an EPA class
IHIERIVIS = PIVIL g 2RIV EEdErRaIFEqUIValENt
Methoed (FEM); WHER eqmpped WILh tHE required
Settings and accessemes:,

* For PM, . FEM monitoring, the Unitmust use the' BGI VVSCC-A
P 5 cyclone, alongjwith'the standard PV samlet; the BX=596
AT/BP sensor, and the BX-827 Smart Inlet Heater. The-unit.is
operated with glassHfilerfilter tape; underactual conditions.:™

° For PM,, the cyclone is omitted and@initis operated with actual
flow control but standardized coneentration reporting.. .




Typical FEM
Configurations

ustialiy instaliedinsicese
Welk=1n Shelterwithnre
\/alfl ety Of Ouier
INStRUMENRTS.

Thisis the-preferied
installation type:

Benchi-top; or rack
mountable. .
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Typical FEM |
Configurations
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BANEL020S Mgy, also“be

Installed Inside mini

WEathEnRprooii ENClosUres:

May: be heated and/or ail
conaitioned.

Often an economical -t
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solution, but less 1deal for

Instriment stability.




EPA PM, . FEM Test Protocol
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: ‘. SRR Logan, Utah
RO ey Test Site

Five test campaigns: 'Three
winter, two summer.

* Winter: Logan UT, Allen Park
MI, Bakersfield CA.

e Summer: New Haven CT, -
Bakersfield CA.

e Bakersfield was a summer and =/
winter site. T



EPA PM, . FEM Test Protocol

* Triplicate BAM-1020 and'lh':"‘RT?I*sampl.ers_ at each site.
e Only single-channel FRM samplers allowed (BGI PQ-200).

* Minimum of 23 valid data days at each site. Minimum 46
valid days for the wmter/summer site.

e 23-hour sample days (did not start at midnight). Serwce
and filter retrieval occurred during one-hour downtime.

* Strict criteria for multiplicative (slope), additive = -
(intercept) bias, and precision, » =

* All protocol pre-approved by the EPA '_ 9 5



Logan, Utah - Winter

Regression statistics Slope™ | Intercept” [ Correlation (r)
Statistics for this test site: 0.973 0.129 0.99751
Limits for Upper: 1100] 2,000 L7
PM2.5 Class lll Lower: 0.900 -1.803 0.95000
Test Results (Pass/Fail): PASS PASS PASS

Comparability of Candidate and FRM Methods*
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Allen Park, Michigan - Winter
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Regression statistics Slope™ | Intercept” [ Correlation (r)
Statistics for this test site: 0.940 -0.955 0.99275
Limits for Upper: 1100] 2,000 L7
PM2.5 Class lll Lower: 0.900 -1.238 0.95000
Test Results (Pass/Fail): PASS PASS PASS

Comparability of Candidate and FRM Methods*
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Bakersfield, California - Winter/Summer

Regression statistics Slope’ | Intercept® | Correlation (r)
Statistics for this test site: 0.970 -0.754 0.99678
e Limits for Upper: 1.100 2.0001// 7/ 7/ ///
2 T —— : - |PM2.5 Class lll Lower: 0.900 -1.748 0.95000
9 B £ 25 Test Results (Pass/Fail): | PASS | PASS | PASS |
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New Haven, Connecticut - Summer

Regression statistics Slope™ | Intercept” [ Correlation (r)
Statistics for this test site: 1.020 0.585 0.99765
Limits for Upper: 1.100 1.586/////// /7
PM2.5 Class Il Lower: 0.900| -2.000 0.95000
Test Results (Pass/Fail): PASS PASS PASS
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£ Comparability of Candidate and FRM Methods*
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Tips and Tricks: “How Do | Obtain FEM-
Quality Results With My BAM-1020?"

s Vet Onethighly; encdurages =RV collocation while you
e getting useaitorte BAN(erany etier PV c EEM).

o' Strict Collocation!*IVIeT®One’s testing Was performed with
thersamplers betweenidiand 2 meters apart; and within, 1
foot vertically. An ERMI 100! feet-away/is glel collocated

* \/ery caneful FRI\/I filter hanaling.
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Tips and Tricks: “How Do | Obtain FEM-

Quality Results With My BAM-1020?"
; t-.: : e “ i : el S Comparability of Candidate and FRM Methods*
T, R o ! _

s ook out for'the statistical ==
efifectsioialimiied data set!

o |t'canibe difficult-tortrend an
accUraterslopeigtne datias
poInts arealifina Ve namow
concentration range. Almoest™
like sleping|a single poimt.

* The solution'1sito;continueto
collect data until at leasta. =

— >

couple of higher points are” “ <=

included; ik '

15

entration,

C andidate method conc



Tips and Tricks: “How Do | Obtain FEM-
Quality Results With My BAM-1020?"

*= ViersturerControlk Vet One re'_c'amméﬁﬁds-always |oJefefigle
theflier RIS enrehannel 2L el the BANVI data array.

 Review theflier RIS daie’ anoimake sure tine Smart

Heater is doing its joh. Tihe. BAMIshould do a g00d job of
imiting the RH to near. the requiredt35%: setpoint:

* Be very careful risyouicaliorate the filter RH sensor!.
Incorrect calibrationimakesitiappear that the RHtis not
regulating, and can cause;eExXcessive inlet heating.

16



Tips and Tricks: “How Do | Obtain FEM-
Quality Results With My BAM-1020?"

s AnalegleuiplErAVeId using it for PMZ = UNIESSTAECESS ANy

s There is ofteniup; to) 1 ug if eI the digital-analog
CONVErSIoni s -

* (Correct data Iogger scaliﬁg ISicrtical"0-1 Volts firemthe
BAMIdoes not usually egueal 0ite 1000 0a;-but-instead
-15 10 985 ug. Incorrect scaling loeks like an offset

o It is difficult to encode erroys mihe analog output.”
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Tips and Tricks: “How Do | Obtain FEM-

| _uality Results With My BAM-1020?"

AT S ETTETS prowde the““mssable CHVIronment for
the: BAVI=1020: Use'them Whenever possible:

o EXtraworkis reguired i taetmini shelters ane used. Iviet
One recommendsHieoeing the 1ntermal shelter temperature
10 make sure they de not: 0Ver- heat olthave stidden:
[Emperature Changes. Yo

* Sudden large temperature changes |n3|de the shelter can
appear as mass noise in the BAM-1020. =

* |Vlet ©One has some upgradesforihe BX-902 mint :
shelters. % -
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Tips and Tricks: “How Do | Obtain FEM-

| __Quality Results With My BAM-10207?"

The zero filter test 1 requwed "m BAI\/I 1020M1ele

deploymentiand iecommended as aniannualiandiG

o= e BANMISrun under field conaitiens, except the: Zero filter
prievents any particlesifiiom collEcting on tneitape.

* e goal Isiterfine-tune the ba_-ékground SOIthatithe neise handiis
perfectly/ centered aroundt0 ug. THispwasnotneeded fior PV .

o Always set the existing BKGD:Value: to zere d-u'ring the test.

* Any source of neise: that will affect the BAM will also appear in
the zero filter test!

* The BAM-1020 1-hour and 24—Hey"f-‘ﬁd,ise band and detection
limits are clearly defined'and auditable with this method. s



Tips and Tricks: “How Do | Obtain FEM-
uality Results With My BAM-10207?"

@_’1 File  Edit- Eiéw Insert  Format .Iools Data  Wwindow.  Help  Adobe POF
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0.000 | Std Deviation:
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0.001 | Wax:
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Critical Maintenance

The BANE 1070 1 IINESE st over 60 days
S0Ithis 5 therabsoliie mlnlmum servicenterval’

SENIE cyclone and PVl s E20 PEIICIE tiiapsisneulaioe
Cleaned eniaimoentlyasis:

* Iinerleak Checks, NozzIe/vanercleaning; andiflow audits
dre thetiree critical' BANM-1020 martenance: items, and
are ustally pertormealonitne same mentnly basis;

* Complete maintenance and audits can: usually be: &>
performed. in less than 15 mifutes.

LI T .

21



Critical Maintenance

o A [eak checkis always performed during flow audits asia data
Valldation CHECK; SINCE afilowIeakis nasically the only problem.that
the: BAM-1020 may/ not automatlcally detect.

o Unresolved leaks may cause positive;or negative Concentration  enrors.

* Thesample nozzle and tape suppoert Vane mustiekept clean;to
prevent nezzle leaks: Jiends;to/be more necessary: in humid-areas.

* Flow audits consist ofisimpleambient temperature, barometric
pressure, and air flow checks usmg“the;s_m e traceable reference
devices that would be used for yoursERM: sampler. Met.One
recommends BGI deltaCal. | 22"



Recent Updates for the BAM-1020

e T
.

- BX 965 Report Processor J5 el ﬁ%W )OI 2l allows ofjejjil | elzite
collectionat any time wWithout delay 1t alSo Contains extre TIEMGY,
and USB converters, andinetwerk connection for the: PIMECoarse
paired configuration:

* Per User reguests, Met Gne s Worklng On expanding the BANM-
1020 digital data eltput for increased flexibility and simplicity
when used with digitalldata cellection systems-This willfe
avallable asia freefirmware Update Intne nearsutare.

* |Viet One IS phasingreut the upgrade program for older BAM=1020
Units In favor of the genereus trade-insprogram.

|w .. " 3y
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Recent Updates for < |

- H¥-802

the BAM-1020 T

«— Bi-808

R e i : Phizs ¥SCC Cyclone
TR TR e i =
SRS té BX-596

* The BAM-1020 coarse
solution Is designed for e
maximum flexibility.

The PM, s PM;.55and
PM,, (standard and

actual) values are.all < SrarHesier
available from a single
data array. otn o

The two units may be ST | coconn o
separated for stand-alone |
FEM use at any time. PR ——

Yacuurm Pump
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